Cryopreservation of canine semen - new challenges.
Egg yolk (EY) protects cell membranes against cold shock, and it prevents or restores the loss of phospholipids from the membrane. EY has been widely used in semen extenders. It has been added to Tris-Glucose buffer and has been widely used for cooling and cryopreservation of canine semen. EY is not a defined entity, but a complex biological compound containing proteins, vitamins, phospholipids, glucose and antioxidants which are all potentially useful for cell membrane integrity. Unfortunately, it also is a biologically hazardous compound. Hence, whole EY needs to be replaced by other chemically defined components for semen processing in dogs. Freezing poor semen does not improve its quality, so attention must be focused on how to cope with dogs whose semen does not freeze well, and on designing individual freezing extenders for semen from such males. Furthermore, differences have been found among canid species in the ability of their spermatozoa to withstand freezing. There are differences in sperm membrane fatty acid composition among species, which may explain part of these differences. If the presence of long-chained polyunsaturated fatty acids contributes to increased membrane fluidity, this relationship may be biphasic, i.e. either too much membrane fluidity, or too little, could compromise successful sperm cryopreservation. An increase in fluidity of the outer leaflet of the plasma membrane has been shown in frozen thawed dog spermatozoa. The protective effect of exogenous lipids may lie in close association with the membrane rather than in modification or rearrangement of the membrane. This also points at lipids as an important, if not entirely new group of substances, which may substitute standard EY-based diluents in preserving sperm survival during freezing. EY-derived phospholipids or lecithin could be used to replace whole EY. Vegetable lecithin is currently investigated to avoid using substances of animal origin. EY also contains antioxidants which prevent cells from oxidative damage due to the generation of reactive oxygen species. An increasing number of publications now recognize the significance of protecting sperm from this damage during processing by using dietary or diluent supplemented antioxidants. This paper aims at looking at some of the new challenges in freezing of dog semen.